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(57) ABSTRACT

The present invention discloses an array substrate, a fabricat-
ing method of thereof and a display device. The array sub-
strate comprises a base substrate, and a pattern of a gate, a
pattern of a gate insulating layer, a pattern of a pixel electrode,
apattern of an ohmic contact layer, a pattern of an active layer,
and a pattern of source-drain electrodes formed on the base
substrate. The pattern of the pixel electrode is positioned
between the pattern of the gate insulating layer and the pattern
of the ohmic contact layer. The technical solutions of the
present disclosure can reduce one mask process, thus lower-
ing fabrication cost and improving product yield.
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ARRAY SUBSTRATE, FABRICATING
METHOD THEREOF AND DISPLAY DEVICE

The application is a U.S. National Phase Entry of Interna-
tional Application No. PCT/CN2014/085203 filed on Aug.
26, 2014, designating the United States of America and
claiming priority to Chinese Patent Application No.
201310476473 .4 filed on Oct. 12, 2013. The present applica-
tion claims priority to and the benefit of the above-identified
applications and the above-identified applications are incor-
porated by reference herein in their entirety.

FIELD

The present disclosure relates to an array substrate, a fab-
ricating method thereof and a display device.

BACKGROUND

Thin film transistor liquid crystal displays (TFT-LCD)
have characteristics of small size, low power consumption, no
radiation, which occupy a dominant position in the current
market of flat panel displays. In the TFT-LCD industry, the
TFT-LCD products of in-plane electric field driven mode
having advanced super dimension switch (ADSDS) type thin
film transistors (TFTs) can not only improve the picture qual-
ity of the TFT-LCD products, but also have advantages of
high resolution, high transmittance, low power consumption,
wide viewing angle, high aperture ratio, low chromatic aber-
ration and no push mura, and the ADSDS type TFT-LCD
products have become the mainstream products.

Gate driver on array substrate (GOA) technology integrats
the TFT which forms gate drive circuit into the array sub-
strate, thereby omitting the part of gate drive integrated cir-
cuit, and lowering cost of products through two aspects of
material cost and processing steps.

Currently, in the TFT-LCD industry, on the one hand, the
number of pixels per inch (PPI) is as high as possible in order
to make the TF'T-L.CD products have better visual effects, and
onthe other hand, the GOA technology is adopted to lower the
product cost. Therefore, when preparing the array substrates
having high PPI and adopting the GOA technology, it is
generally needs seven mask processes. However, cost and
complexity of mask processes are high. The more times of
applying the mask, the higher fabrication cost, and it is diffi-
cult to maintain the quality of products.

SUMMARY

In view of this, embodiments of the present invention pro-
vide an array substrate, a fabricating method thereof and a
display device, which can reduce one mask process from the
existing processes to lower fabrication cost and improve
product yield.

Embodiments of the present invention provide an array
substrate comprising a base substrate, and a pattern of a gate,
a pattern of a gate insulating layer, a pattern of a pixel elec-
trode, a pattern of an ohmic contact layer, a pattern of an
active layer, and a pattern of source-drain electrodes sequen-
tially formed on the base substrate, wherein the pattern of the
pixel electrode is positioned between the pattern of the gate
insulating layer and the pattern of the ohmic contact layer.

For example, the pattern of the gate insulating layer is
positioned between the pattern of the gate and the pattern of
the pixel electrode; the pattern of the ohmic contact layer is
positioned between the pattern of the active layer and the
pattern of the pixel electrode.

30

40

45

2

For example, the base substrate further comprises: a pat-
tern of a passivation layer and a pattern of common electrodes
sequentially formed over the pattern of the source-drain elec-
trodes.

The embodiments of the present invention further provide
a method for fabricating an array substrate. The array sub-
strate may be the above-mentioned array substrate. The
method comprises steps of: forming a pattern of a gate, a
pattern of a gate insulating layer, a pattern of a pixel electrode,
apattern of an ohmic contact layer, a pattern of an active layer,
and a pattern of source-drain electrodes sequentially on a base
substrate, wherein the pattern of the pixel electrode and the
pattern of the ohmic contact layer are formed by a single mask
process.

For example, the pattern of the active layer and the pattern
of the gate insulating layer are formed by the single mask
process.

For example, the steps of forming the pattern of the gate,
the pattern of the gate insulating layer, the pattern of the pixel
electrode, the pattern ofthe ohmic contact layer, the pattern of
the active layer and the pattern of the source-drain electrodes
sequentially on the base substrate comprise steps of: forming
the pattern of the gate on the base substrate by a first mask
process; forming the pattern of the pixel electrode and the
pattern of the ohmic contact layer by a second mask process;
forming the pattern of the active layer and the pattern of the
gate insulating layer by a third mask process; and forming the
pattern of the source-drain electrodes by a fourth mask pro-
cess.

For example, the method further comprises steps of: form-
ing a pattern of a passivation layer by a fifth mask process; and
forming a pattern of common electrodes by a sixth mask
process.

For example, the second mask process comprises steps of:
forming a pixel electrode film and an ohmic contact layer film
sequentially on a structure obtained by the first mask process;
applying a photoresist over the ohmic contact layer film,
exposing the photoresist with a half tone mask and develop-
ing the photoresist to form a photoresist complete reserved
region at a region corresponding to the source-drain elec-
trodes, a photoresist partial reserved region at a region corre-
sponding to the pixel electrode, and a photoresist complete
removal region at rest areas; removing the pixel electrode film
and the ohmic contact layer film in the photoresist complete
removal region by a first etching process; removing the pho-
toresist in the photoresist partial reserved region by an ashing
process, and removing the ohmic contact layer film in the
photoresist partial reserved region by a second etching pro-
cess; and removing the photoresist in the photoresist com-
plete reserved region by a stripping process.

For example, a gate insulating layer film is formed over the
pattern of the gate between the first mask process and the
second mask process; and the third mask process comprises
steps of: forming an active layer film over the pattern of the
ohmic contact layer after the second mask process; applying
a photoresist over the active layer film, exposing the photo-
resist with a half exposure mask and developing the photore-
sist to form a photoresist complete reserved region at a region
corresponding to the gate, a photoresist complete removal
region at a region corresponding to a gate line lead, and a
photoresist partial reserved region at rest areas; removing the
active layer film and the gate insulating layer film in the
photoresist complete removal region by a first etching pro-
cess; removing the photoresist in the photoresist partial
reserved region by an ashing process, and removing the active
layer film in the photoresist partial reserved region by a sec-
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ond etching process; removing the photoresist in the photo-
resist complete reserved region by a stripping process.

The embodiments of the present invention further provide
a display device comprising the above-mentioned array sub-
strate.

The embodiments of the present invention provide an array
substrate, a method for fabricating thereof and a display
device, and the array substrate comprises a base substrate, and
apattern of a gate, a pattern of a gate insulating layer, a pattern
of a pixel electrode, a pattern of an ohmic contact layer, a
pattern of an active layer, and a pattern of source-drain elec-
trodes sequentially formed on the base substrate, wherein the
pattern of the pixel electrode is positioned between the pattern
of the gate insulating layer and the pattern of the ohmic
contact layer. The fabricating method of an array substrate
comprises steps of: forming a pattern of a gate, a pattern of a
gate insulating layer, a pattern of a pixel electrode, a pattern of
an ohmic contact layer, a pattern of an active layer, and a
pattern of source-drain electrodes on a base substrate, and the
pattern of the pixel electrode and the pattern of the ohmic
contact layer are formed by a single mask process. Thus the
embodiments of the invention reduce one mask process from
the existing seven mask processes to lower cost of production
greatly and improve product yield, and form a channel with-
out etching, thereby avoiding poor processing caused by the
channel radically.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a schematic plan view illustrating a known array
substrate of the inventor;

FIG. 1B is a cross-sectional view taken along line B-B in
FIG. 1A;

FIG. 2A is a schematic view illustrating a structure formed
by a first mask process of the fabricating method of the array
substrate shown in FIG. 1A and FIG. 1B;

FIG. 2B is a schematic view illustrating a structure formed
by a second mask process of the fabricating method of the
array substrate shown in FIG. 1A and FIG. 1B;

FIG. 2C is a schematic view illustrating a structure formed
by athird mask process of the fabricating method of the array
substrate shown in FIG. 1A and FIG. 1B;

FIG. 2D is a schematic view illustrating a structure formed
by a fourth mask process of the fabricating method of the
array substrate shown in FIG. 1A and FIG. 1B;

FIG. 2E is a schematic view illustrating a structure formed
by a fifth mask process of the fabricating method of the array
substrate shown in FIG. 1A and FIG. 1B;

FIG. 2F is a schematic view illustrating a structure formed
by a sixth mask process of the fabricating method of the array
substrate shown in FIG. 1A and FIG. 1B;

FIG. 3 A is a schematic view illustrating a structure formed
by a first mask process of the fabricating method of an array
substrate according to an embodiment of the present inven-
tion;

FIG. 3B is a schematic view illustrating a structure formed
by a first step of a second mask process of the fabricating
method of an array substrate according to an embodiment of
the present invention;

FIG. 3C is a schematic view illustrating a structure formed
by a second step of a second mask process of the fabricating
method of an array substrate according to an embodiment of
the present invention;

FIG. 3D is a schematic view illustrating a structure formed
by a third step of a second mask process of the fabricating
method of an array substrate according to an embodiment of
the present invention;
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FIG. 3E is a schematic view illustrating a structure formed
by a first step of a third mask process of the fabricating
method of an array substrate according to an embodiment of
the present invention;

FIG. 3F is a schematic view illustrating a structure formed
by a second step of a third mask process of the fabricating
method of an array substrate according to an embodiment of
the present invention;

FIG. 3G is a schematic view illustrating a structure formed
by a third step of a third mask process of the fabricating
method of an array substrate according to an embodiment of
the present invention;

FIG. 3H is a schematic view illustrating a structure formed
by a fourth mask process of the fabricating method of an array
substrate according to an embodiment of the present inven-
tion;

FIG. 31 is a schematic view illustrating a structure formed
by a fifth mask process of the fabricating method of an array
substrate according to an embodiment of the present inven-
tion; and

FIG. 3] is a schematic view illustrating an array substrate
according to an embodiment of the present invention.

DETAILED DESCRIPTION

The technical solution of the embodiments of the present
disclosure will be described clearly and fully in connection
with the drawings of the embodiments of the present disclo-
sure. It is obvious that the described embodiments are just a
part but not all of the embodiments of the present disclosure.
Based on the described embodiments of the present disclo-
sure, those skilled in the art can obtain all other embodiment
without any inventive work, which all fall into the scope of the
claimed invention.

Unless otherwise defined, technical terms or scientific
terms used herein shall have a common meaning known by
those skilled in the art of the present disclosure. Words and
expressions such as “first”, “second” and the like used in the
description and claims of the patent application of the present
disclosure do not denote any sequence, quantity or impor-
tance, but distinguish different components. Likewise, words
such as “a”, “an” and the like do not denote quantitative
restrictions, but denote the presence of at least one. Words
such as “connected”, “connecting” and the like are not
restricted to physical or mechanical connections, but may
include electrical connections, regardless of direct or indirect
connections. Words such as “up”, “below”, “left”, “right”,
etc., are only used to denote the relative positional relation-
ship. Upon the absolute position of the described object
changes, the relative positional relationship change corre-
spondingly.

A fabricating method of an array substrate provided by the
embodiments of the present invention is suitable for fabricat-
ing the array substrate having high PPI and employing GOA
technology. The method comprises steps of: forming a pattern
of a gate, a pattern of a gate insulating layer, a pattern of a
pixel electrode, a pattern of an ohmic contact layer, a pattern
of'an active layer, and a pattern of source-drain electrodes on
a base substrate, and the pattern of the pixel electrode and the
pattern of the ohmic contact layer are formed by a single mask
process.

Herein, the array substrate having high PPI means an array
substrate with PPI higher than 300 PPI.

For example, the method further comprises a step of form-
ing the pattern of the active layer and the pattern of the gate
insulating layer by a single mask process.
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For example, the steps of forming the pattern of the gate,
the pattern of the gate insulating layer, the pattern of the pixel
electrode, the pattern of the ohmic contact layer, the pattern of
the active layer and the pattern of the source-drain electrodes
on the base substrate comprise steps of: forming the pattern of
the gate on the base substrate by a first mask process; forming
the pattern of the pixel electrode and the pattern of the ohmic
contact layer by a second mask process; forming the pattern
of the active layer and the pattern of the gate insulating layer
by a third mask process; and forming the pattern of the
source-drain electrodes by a fourth mask process.

For example, the method further comprises steps of form-
ing a pattern of a passivation layer by a fifth mask process; and
forming a pattern of common electrodes by a sixth mask
process.

For example, the second mask process comprises steps of
forming a pixel electrode film and an ohmic contact layer film
sequentially; applying a photoresist over the ohmic contact
layer film, exposing the photoresist with a half tone mask and
developing the photoresist to form a photoresist complete
reserved region at an region corresponding to the source-
drain electrodes, a photoresist partial reserved region at an
region corresponding to the pixel electrode, and a photoresist
complete removal region at rest regions; removing the pixel
electrode film and the ohmic contact layer film in the photo-
resist complete removal region by a first etching process;
removing the photoresist in the photoresist partial reserved
region by an ashing process, and removing the ohmic contact
layer film in the photoresist partial reserved region by a sec-
ond etching process to form the pattern of the ohmic contact
layer; and removing the photoresist at the photoresist com-
plete reserved region by a stripping process to form the pat-
tern of the pixel electrode.

For example, a gate insulating layer film is formed over the
pattern of the gate between the first mask process and the
second mask process. After the second mask process, the
third mask process comprises steps of forming an active layer
film over the pattern of the ohmic contact layer; applying a
photoresist over the active layer film, exposing the photoresist
with a half tone mask and developing the photoresist to form
a photoresist complete reserved region at an region corre-
sponding to the gate, a photoresist complete removal region at
an region corresponding to the gate line, and a photoresist
partial reserved region at rest regions; removing the active
layer film and the gate insulating layer film in the photoresist
complete removal region by a first etching process; removing
the photoresist in the photoresist partial reserved region by an
ashing process, and removing the active layer film in the
photoresist partial reserved region by a second etching pro-
cess; removing the photoresist in the photoresist complete
reserved region by a stripping process.

An array substrate provided by the embodiments of the
present invention comprises a base substrate, and a pattern of
a gate, a pattern of a gate insulating layer, a pattern of a pixel
electrode, a pattern of an ohmic contact layer, a pattern of an
active layer, and a pattern of source-drain electrodes formed
on the base substrate, wherein the pattern of the pixel elec-
trode is positioned between the pattern of the gate insulating
layer and the pattern of the ohmic contact layer.

It should be noted that the pattern of the gate described in
the embodiments of the present invention generally com-
prises a gate and a gate line in the display region and the gate
line lead in the non-display region formed by the same metal
layer; the pattern of the source-drain electrodes generally
comprises the source-drain electrodes and the data lines in the
display region and the data line leads of the non-display
region formed by the same metal layer; the pattern of the pixel

15

35

40

45

6

electrode is generally a plate electrode formed in the display
region; the pattern of the common electrodes is generally a
strip electrode formed in the display region; the pattern of the
gate insulating layer is an insulating layer covering the pattern
of the gate, and the pattern of the passivation layer is an
insulating layer covering the pattern of the pixel electrode,
and the pattern of the gate insulating layer and the pattern of
the passivation layer are generally transparent films covering
the entire base substrate, only with via holes formed at a
region corresponding to the gate line lead in the non-display
region to transmit gate drive signals to the gate line; the
pattern of the ohmic contact layer is generally formed at a
region corresponding to the source-drain electrodes to reduce
contact resistance. The patterns of respective layer formed on
the array substrate described in the embodiments of the
present invention may have other shapes or include other
structures. For instance, the pattern of the pixel electrode may
also be strip, and the pattern of the gate or the pattern of the
source-drain electrodes may also include common electrode
lines formed in the same layer, and the pattern of the source-
drain electrodes or the pattern of the common electrodes may
also include connection electrodes formed in the same layer,
etc.

Technical solutions of the present invention will be further
described in details as below in conjunction with drawings
and specific embodiments. It should be noted that shapes or
sizes or the like of structures illustrated in the drawings are the
embodiments intended to explain the present invention, but
not limit structures. The array substrate is divided into a
display region and a surrounding lead region by a dotted line
in the drawings, and the pattern in the display region and the
surrounding lead region are formed simultaneously. In order
to illustrate clearly and succinctly, the gate insulating layer,
the ohmic contact layer and the passivation layer are not
illustrated in the plan views, and cross-sectional lines of
cross-sectional views are all illustrated as a direction along
B-B line in FIG. 1A.

An ohmic contact layer is needed to reduce contact resis-
tance generally for amorphous silicon thin film transistor
array substrate, and the ohmic contact layer is positioned
between an active layer and source-drain electrodes to reduce
contact resistance. Specifically, as illustrated in FIG. 1A and
FIG. 1B, the array substrate comprises a base substrate 11, a
gate 12, a gate line and a gate line lead 13, a gate insulating
layer 14, an ohmic contact layer 15, an active layer 16, a pixel
electrode 17, a source 19, a drain 20, a first connection elec-
trode 21, a passivation layer 22, a common electrode 23 and a
second connection electrode 25.

The array substrate illustrated in FIG. 1A and FIG. 1B is
fabricated by the method described below.

FIG. 2A is a schematic view illustrating a structure formed
by a first mask process of the fabricating method of the array
substrate. As illustrated in FIG. 2A, a metal layer film is
deposited on the array substrate 11, then the gate 12, the gate
line and the gate line lead 13 are formed by a first mask
process, wherein the gate and the gate line are in a display
region and the gate line lead are in a surrounding lead region.

FIG. 2B is a schematic view illustrating a structure formed
by a second mask process of the fabricating method of the
array substrate. As illustrated in FIG. 2B, the gate insulating
layer film 14, the active layer film and the ohmic contact layer
film are deposited sequentially from bottom to top on the
structure formed by the first mask process, and the ohmic
contact layer 15 and the active layer 16 are formed by the
second mask process in the display region.

FIG. 2C is a schematic view illustrating a structure formed
by a third mask process of the fabricating method of the array



US 9,261,744 B2

7

substrate. As illustrated in FIG. 2C, a first transparent elec-
trode film is deposited on the structure formed by the second
mask process, and the pixel electrode 17 is formed by the third
mask process in the display region.

FIG. 2D is a schematic view illustrating a structure formed
by a fourth mask process of the fabricating method of the
existing array substrate. As illustrated in FIG. 2D, a fourth
mask process is performed directly without deposition of a
film on the structure formed by the third mask process, and a
gate insulating layer via hole 18 is formed on the gate insu-
lating layer film 14 in the surrounding lead region.

FIG. 2E is a schematic view illustrating a structure formed
by a fifth mask process of the fabricating method of the array
substrate. As illustrated in FIG. 2E, on the structure formed by
the fourth mask process, a metal layer film is deposited firstly,
and the source 19 and the drain 20 and data lines (not illus-
trated in drawings) are formed by a fifth mask process in the
display region, and a first connection electrode 21 is formed
in the surrounding lead region, and the first connection elec-
trode 21 is electrically connected to the gate line lead 13 by
the via hole 18 in the gate insulating layer film 14.

FIG. 2F is a schematic view illustrating a structure of a
passivation layer via hole formed by a sixth mask process of
the fabricating method of the array substrate. As illustrated in
FIG. 2F, on the structure formed by the fifth mask process, a
passivation layer film 22 is deposited firstly, and a passivation
layer via hole 24 in the passivation layer film is formed by a
sixth mask process in the surrounding lead region. Then a
second transparency electrode film is deposited, as illustrated
in FIG. 1A, a common electrode 23 is formed in the display
region and a second connection electrode 25 is formed in the
surrounding lead region by a seventh mask process, and the
second connection electrode 25 is electrically connected to
the gate line lead 13 by the passivation layer via hole 24 of the
passivation layer film and the first connection electrode 21.

The mask process comprises processes of applying a pho-
toresist, exposing, developing, etching, and removing a pho-
toresist. The above-mentioned patterns of layers may also be
formed by other processes such as printing.

FIG. 3A to FIG. 3] are schematic views illustrating struc-
tures formed by respective steps of the fabricating method of
an array substrate according to the embodiments of the
present invention. As illustrated in FIG. 3A to FIG. 3], the
fabricating method of the array substrate according to the
embodiments of the present invention comprises the follow-
ing steps.

As illustrated in FIG. 3A, a metal layer film is formed on a
base substrate 111 firstly, then a gate 112 is formed by a first
mask process, and also a gate line in a display region and a
gate line lead 13 in a surrounding lead region are also formed
simultaneously. The first mask process of the fabricating
method of the array substrate according to embodiments of
the present invention is the same as illustrated in FIG. 2A, and
will not be repeated herein.

As illustrated in FIG. 3B, on the structure formed by the
first mask process, a gate insulating layer film 114, a first
transparent electrode film and an ohmic contact layer film are
deposited sequentially, wherein the gate insulating layer film
114 may be silicon nitride film or silicon oxide film, and the
ohmic contact layer film may be n+ doped silicon oxide film,
and the first transparent electrode film may be an indium tin
oxide film. Then a pattern of an ohmic contact layer 115 and
apattern of apixel electrode 117 are formed by a second mask
process. For example, a photoresist is applied over the ohmic
contact layer film, the photoresist is exposed with a half tone
mask and developed to form a photoresist complete reserved
region 201 at an region corresponding to the source-drain
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electrodes, a photoresist partial reserved region 202 at an
region corresponding to the pixel electrode, and a photoresist
complete removal region 203 at rest areas.

As illustrated in FIG. 3C, the first transparent electrode
film and the ohmic contact layer film below the photoresist
complete removal region 203 are removed by an etching
process; then the residual photoresist in the photoresist partial
reserved region 202 is removed by an ashing process.

As illustrated in FIG. 3D, the ohmic contact layer film in
the photoresist partial reserved region 202 is removed by a
second etching process to form a pattern of the ohmic contact
layer 115; he photoresist in the photoresist complete reserved
region 201 is removed by a stripping process to form a pattern
of the pixel electrode 117.

As illustrated in FIG. 3E, on the structure formed by the
second mask process, a pattern of an active layer 116 and a
pattern of the gate insulating layer 114 are formed by a third
mask process. For example, an active layer film is deposited
firstly, and a photoresist is applied over the active layer film,
the photoresist is exposed with a half tone mask and devel-
oped to form a photoresist complete reserved region 204 at an
region corresponding to the gate 112, a photoresist complete
removal region 206 at an region corresponding to the gate line
lead 113, and a photoresist partial reserved region 205 at rest
areas.

As illustrated in FIG. 3F, the active layer film and the gate
insulating layer film below the photoresist complete removal
region 206 are removed by an etching process, and a gate
insulating layer via hole 118 is formed over the gate line lead
113 in the surrounding lead region for transmitting gate drive
signals to the gate line; then the residual photoresist in the
photoresist partial reserved region 205 is removed by an
ashing process.

As illustrated in FIG. 3G, the active layer film below the
photoresist partial reserved region 205 is removed by an
etching process. The photoresist in the photoresist complete
reserved region 204 is removed by a stripping process to form
a pattern of the active layer 116 in the display region.

As illustrated in FIG. 3H, on the structure formed by the
third mask process, a metal layer is deposited firstly, then an
source 119 and a drain 120 and data lines (not illustrated in
drawings) in the display region are formed, and a first con-
nection electrode 121 is formed in the surrounding lead
region by one mask process.

As illustrated in FIG. 31, on the structure formed by the
fourth mask process, a passivation layer film is deposited
firstly, then a passivation layer via hole 124 is formed by a
fifth mask process in the surrounding lead region. And a
second transparent electrode film is deposited. By a sixth
mask process, as illustrated in FIG. 3], a common electrode
123 is formed in the display region, and a second connection
electrode 125 is formed in the surrounding lead region, and
the second connection electrode 125 is electrically connected
to the gate line lead 113 by the passivation layer via hole 124
and the first connection electrode 121. The fifth mask process
and the sixth mask process of the array substrate of the present
invention are substantially the same as the sixth mask process
and the seventh mask process in the method illustrated in FIG.
1A to FIG. 2F, respectively and will not be repeated herein.

As mentioned earlier, in the method illustrated in FIG. 1A
to FIG. 2F, the pattern of the ohmic contact layer is conven-
tionally positioned between the pattern of the active layer and
the pattern of the source-drain electrode, and the pattern of the
ohmic contact layer and the pattern of the active layer are
usually formed together. And when forming the pattern of the
source-drain electrode, the ohmic contact layer at the channel
is etched off at the same time. In order not to influence
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switching performance of thin film transistors, the ohmic
contact layer at the channel is usually need to be over etched,
that is a part of the active layer below the ohmic contact layer
is etched at the same time, which easily leads to poor pro-
cessing of the thin film transistor channel. But in the embodi-
ments of the present invention, the pattern of the ohmic con-
tact layer 115 is positioned between the pattern of the pixel
electrode 117 and the pattern of the active layer 116. In other
words, the pattern of the pixel electrode 117 is positioned
between the pattern of the gate insulating layer 114 and the
pattern of the ohmic contact layer 115. In this way, in the
fabricating method of the array substrate according to the
embodiments of the present invention, the pattern of the
ohmic contact layer 115 may be formed firstly, and then the
pattern of the active layer 116 is formed, and the channel is
formed without etching, thereby avoiding poor processing
caused by the channel radically. In addition, since the pattern
of'the pixel electrode 117 and the pattern of the ohmic contact
layer 115 are formed by a single mask process, and the pattern
of the active layer 116 and the pattern of the gate insulating
layer 114 are formed by a single mask process, one mask
process can be reduced from the fabricating method of the
array substrate illustrated in FIG. 1A to FIG. 2F so as to obtain
an ADSDS type array substrate by six mask processes.

After forming the pattern of the active layer 116, a metal
layer film is deposited, and the contact of the source-drain
electrodes over the pattern of the active layer 116 is formed by
a single mask process to form a new TFT structure. The
positions of the pattern of the ohmic contact layer 115, the
pattern of the active layer 116 and the pattern of the pixel
electrode 117 in the embodiment of the present invention are
different from those in the technical solution illustrated in
FIG. 1A and FIG. 1B. The different positions may allow the
above-mentioned array substrate to be formed by six mask
processes, and a channel is formed without etching to ensure
the product yield.

An array substrate is also provided by the embodiments of
the present invention. FIG. 3] is a schematic view illustrating
an array substrate of an embodiment of the present invention.
As illustrated in FIG. 3], the array substrate of the embodi-
ment of the present invention comprises: a base substrate, and
apattern of a gate, a pattern of a gate insulating layer, a pattern
of a pixel electrode, a pattern of an ohmic contact layer, a
pattern of an active layer, and a pattern of source-drain elec-
trodes sequentially formed on the base substrate. The pattern
of'the pixel electrode is positioned between the pattern of the
gate insulating layer and the pattern of the ohmic contact
layer, and the pattern of the gate insulating layer is positioned
between the pattern of the gate and the pattern of the pixel
electrode; the pattern of the active layer is positioned between
the pattern of the ohmic contact layer and the pattern of the
source-drain electrodes.

The array substrate provided by the embodiments of the
present invention further comprises a pattern of a passivation
layer and a pattern of common electrodes sequentially formed
over the pattern of the source-drain electrodes.

Specifically, as illustrated in FIG. 3J, the array substrate
provided by the embodiments of the present invention further
comprises: a gate 112 and a gate line formed in the display
region of the base substrate 111 and a pattern of the gate line
lead 113 in the surrounding lead region; a pattern of the pixel
electrode 117 and a pattern of the ohmic contact layer 115
sequentially formed on the gate 112 and the gate line 113,
wherein the pixel electrode 117 may be a plate electrode or a
strip electrode, and the pattern of the ohmic contact layer 115
is positioned over the pattern of the pixel electrode 117, and
the ohmic contact layer 115 is only formed at an region
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corresponding to the source-drain electrodes, thereby a chan-
nel of the thin film transistor is formed; the pattern of the
active layer 116 formed over the pattern of the ohmic contact
layer 115, and a gate insulating layer via hole formed over the
gate insulating layer 114 in the surrounding lead region,
wherein the pattern of the ohmic contact layer 115 is formed
before forming the pattern ofthe active layer 16, namely there
is no need to form the channel of the thin film transistor by
etching after forming the pattern of the active layer 116,
which ensures the product yield; a source 119 and a drain 120
formed over the pattern of the active layer 116, and a pattern
of the first connection electrode 121 formed in the surround-
ing lead region, wherein the drain 120 connects the pixel
electrode 117 therebelow; the passivation layer 122 formed
over the patterns of the source 119 and the drain 120 and the
first connection electrode 121, wherein a passivation layer via
hole is formed in the passivation layer 122 in the surrounding
lead region; a pattern of the common electrodes 123 over the
passivation layer 122; and a pattern of the second connection
electrode 125 connected to the first connection electrode 121
by the passivation layer via hole in the surrounding lead
region, wherein the first connection electrode 121 and the
second connection electrode 125 are electrically connected to
the gate line lead 113 by the passivation layer via hole and the
gate insulating layer via hole to transmit gate drive signals to
the gate line 113.

The positions of the pattern of the ohmic contact layer 115,
the pattern of the active layer 116 and the pattern of the pixel
electrode 117 in the embodiments of the present invention are
different from those in the array substrate illustrated in FIG.
1A and FIG. 1B. The pattern of the pixel electrode 117 is
positioned between the pattern of the gate insulating layer
114 and the pattern of the ohmic contact layer 115, and the
pattern of the gate insulating layer 114 is positioned between
the pattern of the gate 112 and the pattern of the pixel elec-
trode 117; the pattern of the ohmic contact layer 115 is posi-
tioned between the pattern of the active layer 116 and the
pattern of the pixel electrode 117. And such a structure con-
stitutes a novel thin film transistor structure, which may allow
the above-mentioned array substrate to be formed by six mask
processes, and lower the production cost; and the channel is
formed without etching to ensure the product yield.

Based on the above-mentioned array substrate, the
embodiments of the present invention further provide a dis-
play device. The display device comprises an array base and
acolor filter substrate, wherein the array substrate comprises:
a base substrate, and a pattern of a gate, a pattern of a gate
insulating layer, a pattern of a pixel electrode, a pattern of an
ohmic contact layer, a pattern of an active layer, and a pattern
of source-drain electrodes sequentially formed on the base
substrate. In the display device, the color filter may be also
integrated in an array substrate, that is the display device may
comprise an array substrate and a counter substrate.

It should be noted that the display device provided by the
embodiment of the present invention may be any product or
component having a display function, such as a liquid crystal
panel, a mobile phone, a tablet PC, a television, a display, a
laptop, a digital photo frame and a navigator electronic paper,
etc.

The foregoing detailed description of the invention has
been presented for purposes of illustration and description. It
is not intended to be exhaustive or to limit the invention to the
precise form disclosed. Many modifications and variations
are possible in light of the above teaching. The described
embodiments were chosen in order to best explain the prin-
ciples of the invention and its practical application to thereby
enable the skilled in the art to best utilize the invention in
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various embodiments and with various modifications as are
suited to the particular use contemplated. It is intended that
the scope of the invention be defined by the claims appended
hereto.

The present application claims the benefits of Chinese
patent application No. 201310476473.4 filed on Oct. 12,
2013, which is incorporated herein by reference in its entirety.

What is claimed is:

1. An array substrate, comprising a base substrate, and a
pattern of a gate, a pattern of a gate insulating layer, a pattern
of a pixel electrode, a pattern of an ohmic contact layer, a
pattern of an active layer, and a pattern of source-drain elec-
trodes sequentially formed on the base substrate,

wherein the pattern of the pixel electrode is positioned

between the pattern of the gate insulating layer and the
pattern of the ohmic contact layer.

2. The array substrate according to claim 1, wherein the
pattern of the gate insulating layer is positioned between the
pattern of the gate and the pattern of the pixel electrode;

the pattern of the ohmic contact layer is positioned between

the pattern of the active layer and the pattern of the pixel
electrode.

3. The array substrate according to claim 1, further com-
prising: a pattern of a passivation layer and a pattern of com-
mon electrodes which are sequentially formed over the pat-
tern of the source-drain electrodes.

4. A fabricating method of an array substrate comprising
steps of: forming a pattern of a gate, a pattern of a gate
insulating layer, a pattern of a pixel electrode, a pattern of an
ohmic contact layer, a pattern of an active layer, and a pattern
of source-drain electrodes sequentially on a base substrate,
wherein the pattern of the pixel electrode and the pattern of
the ohmic contact layer are formed by a single mask process.

5. The method according to claim 4, wherein the pattern of
the active layer and the pattern of the gate insulating layer are
formed by the single mask process.

6. The method according to claim 5, wherein the steps of
forming the pattern of the gate, the pattern of the gate insu-
lating layer, the pattern of the pixel electrode, the pattern of
the ohmic contact layer, the pattern of the active layer and the
pattern ofthe source-drain electrodes sequentially on the base
substrate comprising steps of:

forming the pattern of the gate on the base substrate by a

first mask process;

forming the pattern of the pixel electrode and the pattern of

the ohmic contact layer by a second mask process;
forming the pattern of the active layer and the pattern of the
gate insulating layer by a third mask process; and

forming the pattern of the source-drain electrodes by a

fourth mask process.

7. The method according to claim 6, further comprising
steps of:

forming a pattern of a passivation layer by a fitth mask

process; and

forming a pattern of common electrodes by a sixth mask

process.

8. The method according to claim 6, wherein the second
mask process comprising steps of:

forming a pixel electrode film and an ohmic contact layer

film sequentially on a structure obtained by the first
mask process;

applying a photoresist over the ohmic contact layer film,

exposing the photoresist with a half tone mask and
developing the photoresist to form a photoresist com-
plete reserved region at an region corresponding to the
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source-drain electrodes, a photoresist partial reserved
region at an region corresponding to the pixel electrode,
and a photoresist complete removal region at rest
regions;

removing the pixel electrode film and the ohmic contact
layer film in the photoresist complete removal region by
a first etching process;

removing the photoresist in the photoresist partial reserved
region by an ashing process, and removing the ohmic
contact layer film in the photoresist partial reserved
region by a second etching process; and

removing the photoresist at the photoresist complete
reserved region by a stripping process.

9. The method according to claim 6, wherein,

a gate insulating layer film is formed over the pattern of the
gate between the first mask process and the second mask
process; and

the third mask process comprising steps of:

forming an active layer film over the pattern of the ohmic
contact layer after the second mask process;

applying a photoresist over the active layer film, exposing
the photoresist with a half tone mask and developing the
photoresist to form a photoresist complete reserved
region at an region corresponding to the gate, a photo-
resist complete removal region at an region correspond-
ing to a gate line, and a photoresist partial reserved
region at rest regions;

removing the active layer film and the gate insulating layer
film in the photoresist complete removal region by a first
etching process;

removing the photoresist in the photoresist partial reserved
region by an ashing process, and removing the active
layer film in the photoresist partial reserved region by a
second etching process; and

removing the photoresist in the photoresist complete
reserved region by a stripping process.

10. A display device comprising

an array substrate, comprising a base substrate, and a pat-
tern of a gate, a pattern of a gate insulating layer, a
pattern ofa pixel electrode, a pattern of an ohmic contact
layer, a pattern of an active layer, and a pattern of source-
drain electrodes sequentially formed on the base sub-
strate,

wherein the pattern of the pixel electrode is positioned
between the pattern of the gate insulation layer and the
pattern of the ohmic contact layer.

11. The display device according to claim 10, wherein the
pattern of the gate insulating layer is positioned between the
pattern of the gate and the pattern of the pixel electrode;

the pattern of the ohmic contact layer is positioned between
the pattern of the active layer and the pattern of the pixel
electrode.

12. The display device according to claim 10, further com-
prising: a pattern of a passivation layer and a pattern of com-
mon electrodes which are sequentially formed over the pat-
tern of the source-drain electrodes.

13. The display device according to claim 11, further com-
prising: a pattern of a passivation layer and a pattern of com-
mon electrodes which are sequentially formed over the pat-
tern of the source-drain electrodes.

14. The array substrate according to claim 2, further com-
prising: a pattern of a passivation layer and a pattern of com-
mon electrodes which are sequentially formed over the pat-
tern of the source-drain electrodes.
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